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Introduction

This contribution proposes to introduce the operator’s routing policy configuration procedure for multi access PDN connectivity and IP flow mobility to the TR 23.861.

Proposal

The following new text is proposed to be added to the TR 23.861.

* * * First Change * * * *
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Solutions for multi access PDN connectivity and IP flow mobility

Editor’s Note: This section will describe the proposed solutions for the use cases identified in section 4.

7.3
Selection of PDN Connection Based on the Operator Policy
7.3.1 General
This section introduces the mechanisms for provisioning the multiple interfaces UE with operator’s generic routing policy for multi access PDN connectivity and IP flow mobility, to support forwarding of different IP flows to different access system via corresponding network interface. So the UE can connect to the EPS via different accesses simultaneously, sending and receiving different IP flows through different network interfaces.
7.3.2 Routing policy configuration procedure
7.3.2.1 Routing policy
The operator’s generic routing policy can be applied in the UE so that different IP flows can go to different access systems via corresponding network interfaces. To maintain a simple policy routing, the generic routing policy information can be allocated to the UE by the network side, i.e. the ANDSF, or the PDN gateway. Generic routing policy information will be distributed and applied to the UE after its initial attach procedures of the multiple access networks.
The operator’s generic routing policy information should contain the proper network interface allocation taking into account the access network capabilities, e.g. the bandwidth, the security and the cost of the access network, and the IP flow information, e.g. destination IP address and services type, etc. For doing this, IP flows can go to the suited access system, and all access systems can work simultaneously.
7.3.2.2 ANDSF enhancement
In Release 8, the ANDSF contains data management and control functionality necessary to provide network discovery and selection assistance data as per operators' policy. Both the pull and push models over the S14 reference point between the UE and the ANDSF can be supported.
In Release 8, the ANDSF can provide the following information:
· Access network discovery information
· Type of Access network (e.g. WLAN, WiMAX); 
· Access Network Identifier (e.g. SSID of WLAN network), etc.
· Inter-system mobility policy
· In Release 8, the inter-system mobility policy is a set of operator-defined rules and preferences that affect the inter-system mobility decisions taken by the UE. 

· The inter-system mobility policy identifies the mostly preferable access technology type or specific access network, and the allowed or restricted access technology. The inter-system mobility policy is used by the UE to decide when inter-system mobility is allowed or restricted, and to select the most preferable access technology type or access network that should be used to access EPC.
· In Release 8, the granularity of the inter-system mobility policy is limited to the UE. 
To enable the IP flow level control, the inter-system mobility policy is needed to be enhanced to support the inter-system IP flow mobility policy, so the operator can control through which access technology IP flows will be forwarded.
7.3.2.3 Routing policy configuration procedure
The figure below shows the main steps which refer to TS 23.402 section 8.5, so that the ANDSF can allocate the generic routing policy information to the UE. 
The routing policy configuration procedure may be triggered as the following conditions:
· When the UE first connects to the multiple access networks, or 
· When there are changes to capabilities of the available accesses during the connection, e.g.
· UE discovers a new access, or
· UE loses its connectivity to one access, or
· Due to network congestion, mobility event, etc.
Both the pull and push models are supported by the interaction between the UE and ANDSF. Either the pull or the push model is selected; the UE should attain the generic routing policy information from the ANDSF to select the most preferable interface for the specific IP flow.
7.3.2.3.1 Policy configuration procedure with push model
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Figure 7.3.2.3.1-1: Routing Policy Configuration Procedure with Push Model
1.
The UE is simultaneously connected to a 3GPP and a non-3GPP access (e.g. WLAN access) based on the procedures described in 3GPP TS 23.401, section 5.3.2 and in 3GPP TS 23.402, section 8.4.2. 
2.
If the inter-system mobility policy in the UE indicates that inter-system mobility is allowed with at least one access technology type, then the UE may decide to discover the inter-system mobility policy with assistance by the network. 
In this case, the UE discovers the domain name or the IP address of ANDSF by the DHCP query and/or the DNS query as specified in TS 24.302, section 6.8.2.2.1, establishes secure communication with the ANDSF as specified in TS 33.402 and requests generic routing policy information from the ANDSF as specified in the steps below.
3. The ANDSF sends with an Inter-system Mobility Policy Update message to update the inter-system mobility policy including the generic routing policy information based on the network triggers.
     For example, the generic routing policy information may be organized as (Destination IP address, Type of Service (TOS), IP address of the UE’s interface):

· The Destination IP address of the IP flow.
· The service type of the specific IP flow which follows the definition in RFC1349, and represents the requirement, such as bandwidth and delay.
· The IP address of the UE’s interface represents the selected network interface for specific IP flow.
4.
The UE should apply the routing policy upon receiving the generic routing policy information. According to the generic routing policy information as specified in step 3, it should guide all kinds of IP flows according to its destination IP address and service type to one suited network interface.
5.  When it comes to the source address selection for the packets of a specific IP flow, the UE operating system should look up the routing policy according to its destination address and service type. If it finds an available routing policy entry, the corresponding IP address of UE interface will be selected to be the source address of the packets, and the UE interface will be used to send out the packets. 
7.3.2.3.2 Policy configuration procedure with pull model
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Figure 7.3.2.3.2-1: Routing Policy Configuration Procedure with Pull Model
1.
The UE is simultaneously connected to a 3GPP and a non-3GPP access (e.g. WLAN access) based on the procedures described in 3GPP TS 23.401, section 5.3.2 and in 3GPP TS 23.402, section 8.4.2. 
Then the UE discovers that it moves out of coverage of a non-3GPP access, it may trigger the routing policy configuration procedure with the pull model.
2. The UE discovers the domain name or the IP address of ANDSF, establishes secure communication with the ANDSF as specified in section 7.3.2.3.1.
3.a. The UE sends an Inter-system Mobility Policy Request (UE Capabilities, UE Location) message to the ANDSF to retrieve inter-system mobility policy including the generic routing policy information. 
· The UE Capabilities indicate the capabilities of the UE, such as the current access technology types that the UE can make use of. 
· The UE Location indicates the UE's current location (e.g. cell identity or other location data). 
3.b. The ANDSF responds with an Inter-system Mobility Policy Response message including the generic routing policy information as specified in section 7.3.2.3.1 to the UE. 
4.
The UE should apply the routing policy upon receiving the generic routing policy information. According to the generic routing policy information as specified in step 3, it should guide all kinds of IP flows according to its destination IP address and service type to one suited network interface.
5.  When it comes to the source address selection for the packets of a specific IP flow, the UE operating system should look up the routing policy according to its destination address and service type. If it finds an available routing policy entry, the corresponding IP address of UE interface will be selected to be the source address of the packets, and the corresponding UE interface will be used to send out the packets.  
So the routing policy can constrain specific IP flow to certain interface. Thus different IP flows can use multiple access networks properly and simultaneously.
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